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(54) Rail-mounted fluid-pressure indicating apparatus 



(57) A fluid-pressure indicating apparatus 10 in- 
cludes a mounting mechanism which can be simply re- 
moved from a rail 11 when the apparatus is used alone 
but which cannot be removed from the rail when the ap- 
paratus is coupled to adjacent apparatuses. The appa- 
ratus 1 0 includes recessed portions 1 7a and 1 7b formed 
in opposite walls of a rail mounting groove 1 6. An elastic 



piece 1 8, which defines the depth of one of the recessed 
portions 1 7a is provided to the side of the recessed por- 
tion 1 7a in such a way as to be elasttcally movable. A 
stopper 19 is also provided to the side of the first re- 
cessed portion 17a which engages the elastic piece 18 
of an adjacent fluid-pressure indicating apparatus so as 
to control its movement when the apparatus is coupled 
to the adjacent fluid-pressure indicating apparatus. 
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Description 

[0001] The present invention relates to a fluid-pres- 
sure indicating apparatus that is mounted on a rail, and 
in particular, to a fluid-pressure indicating apparatus in- s 
eluding a mounting mechanism with a lock function for 
preventing the apparatus from slipping out4rom the rail 
when it does not need to be removed therefrom. 
[0002] There are a number of well known techniques 
for mounting a plurality of control valves on a rail either io 
directly or via manifolds, in order to control these valves 
collectively. 

[0003] For example, Japanese Patent Publication No. 
8-2536 discloses a conventional mounting mechanism ' 
used to mount fluid-pressure indicating apparatuses, is 
such as directional control valves or manifolds, onto a 
rail. As shown in Fig. 7. in this mounting mechanism, a 
mounting groove 4 is provided at the bottom surface of 
the body 2 of a directional control valve 1 . A rail 3 is fitted 
in the mounting groove 4. On one side of the mounting 20 
groove 4, a recessed portion 5 is formed in which one 
flange 3a of the rail 3 is fitted and locked. An elastic lock- 
ing piece 6 including a jaw portion 6a with which the oth- 
er flange 3b is engaged is provided on the other side 
wall. 25 
[0004] The directional control valve 1 is mounted on 
the rail 3 by fitting the flange 3a of the rail 3 in the re- 
cessed portion 5, and then pressing the rail 3 into the 
mounting groove 4 while allowing the other flange 3b to 
elastically deform the elastic locking piece 6, thereby en- 30 
gaging the flange 3b with the jaw portion 6a of the elastic 
locking piece 6. Conversely, the directional control valve 
1 is removed from the rail 3 by elastically deforming the 
elastic locking piece 6 to remove the flange 3b from the 
jaw portion 6a, and then pulling the other flange 3a out 3S 
from the recessed portion 5. 

[0005] _Such a mounting mechanism has the advan- 
tage that the directional control valve 1 may be mounted 
on the rail 3 at any desired position and removed there- 
from. The mechanism even allows a directional control 40 
valve located in the middle of a plurality of such valves 
to be simply detached therefrom. 
[0006] This mechanism has no problems under nor- 
mal operating conditions, but if an unexpected force is 
applied to the directional control valve, for example via 45 
a pipe connected to the valve, in such a way that the 
valve is pulled in a direction away from the rail, the valve 
may slip out from the rail. Thus, the directional control 
valve must be prevented from slipping out accidentally. 
[0007] It is a technical object of this invention to pro- so 
vide a fluid-pressure indicating apparatus including a 
mounting mechanism with a lock mechanism which can 
be simply removed from a rail when used alone but 
which cannot be removed from the rail when coupled to 
adjacent apparatuses. ss 
[0008] A fluid pressure indicating apparatus accord- 
ing to this invention comprises first and second re- 
cessed portions formed in the opposed groove walls of 
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a rail mounting groove in which. locking flanges on the 
respective sides of a ra 11 are fitted and engaged. An elas- 
tic piece that defines the depth of the first recessed por- 
tion is provided on the side of the first recessed portion 
in such a way as to be elastically movable. A stopper is 
also provided on the side of the first recessed portion 
that engages the elastic piece of an adjacent fluid-pres- 
sure indicating apparatus to control its movement when 
the apparatus is coupled to this adjacent fluid-pressure 
indicating apparatus. 

[0009] The flub-pressure indicating apparatus of this 
configuration is mounted on the rail by fitting one of the 
flanges of the rail in the first recessed portion of the 
mounting groove, allowing the flange to press the elastic 
piece so that the rail can move toward the first recessed 
portion, fitting the rail in the mounting groove, and then 
moving it in the horizontal direction toward the second 
recessed portion so that the other flange is engaged in 
the second recessed portion. The fluid-pressure indicat- 
ing apparatus can be removed from the rail by perform- 
ing the same operations in reverse order. 
[0010] When a number of such fluid-pressure indicat- 
ing apparatuses are mounted on the rail and adjacent 
apparatuses are coupled together, the stopper of one 
fluid-pressure indicating apparatus engages and locks 
with the elastic piece of the adjacent apparatus to con- 
trol its movement. In this way, the lock acts on the adja- 
cent fluid-pressure indicating apparatus to prevent it 
from being removed from the rail. This prevents the fluid- 
pressure indicating apparatus from slipping out from the 
rail even if a large external force is applied to the appa- 
ratus via a pipe. 

[0011] According to a preferred embodiment, the 
elastic piece is mounted in a hollow formed on one side 
face of the fluid-pressure indicating apparatus, and the 
stopper is provided on the other side face in such a way 
as to protrude outwardly. 

[0012] According to "tife preferred embodirr^enl, the" 
elastic piece extends from a mounting portion so as to 
be elastically deformed, and a space into which the stop- 
per of an adjacent apparatus is inserted is formed be- 
hind the elastic piece. 

[0013] In one embodiment, the mounting groove, re- 
cessed portions, and stopper are directly formed in the 
body of the fluid-pressure indicating apparatus. 
[0014] In another embodiment, a rail fixture that is 
separate from the body of the fluid-pressure indicating 
apparatus is mounted on the body, and the mounting 
groove, recessed portions, and stopper are provided in 
the fixture. In this case, at least one of the elastic piece 
and stopper can be integrated with the rail fixture. 
[0015] The invention will now be described by way of 
example with reference to the accompanying drawings 
in which: 

[0016] FIG. 1 is a perspective view showing a first em- 
bodiment of a fluid-pressure indicating apparatus ac- 
cording to this invention. 

[0017] FIG. 2 is a perspective view showing several 
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members disassembled from the fluid-pressure iridicat- 
ing apparatus in FIG. 1. 

[0018] FIG. 3A is an enlarged view of the part of the 
fluid-pressure indicating apparatus and FIG. 3B is an 
enlarged front view of an elastic piece. 
[0019] FIG. 4 is a side view of the fluid-pressure indi- 
cating apparatus before it is completely mounted on a 
rail. 

[0020] FIG. 5 is a side view of the fluid-pressure indi- 
cating apparatus after it is mounted on the rail. 
[0021] FIG. 5 is a perspective view showing a second 
embodiment of a fluid-pressure indicating apparatus ac- 
cording to this invention. 

[0022] FIG. 7 is a side view showing how a conven- 
tional fluid-pressure indicating apparatus is mounted. 
[0023] FIGS. 1 to 5 show a first embodiment of a di- 
rectional control valve 10 (in other words, a kind of fluid- 
pressure indicating apparatus). A number of such direc- 
tional control valves 10 are mounted together on a rail 
11. 

[0024] The rail 1 1 has a groove-shaped cross section, 
and has locking flanges 11a and lib formed at the re- 
spective upper ends of its opposite groove walls and ex- 
tending outward. 

[0025] The directional control valve 10 is a solenoid 
pilot-operated directional control valve comprising a 
main valve section 10a for switching the direction of the 
flow of a working fluid such as compressed air and a 
solenoid-operated pilot vah/e section 10a tor driving the 
main valve section 10a. 

[0026] The body 13 of the main valve section 10a is 
rectangular and has one supply through-hole P and two 
ejection through-holes R. R so that the working fluid is 
supplied and ejected from the valve mechanism through 
these through-holes and so that the fluid is then output 
through two output ports A and B formed in the top sur- 
face of the body 1 3. When a number of directional con- 
trol valves 10 are mounted on the rail 11 and coupled 
together, the through-holes P and R, R in the directional 
control valve 10 communicate with the through-holes P 
and R, R in the adjacent directional control valve 10 via 
a short pipe 14, and the working fluid is concurrently 
supplied to and ejected from the directional control 
valves 10 through a supply and ejection block (not 
shown), which includes a supply port and an ejection 
port. 

[0027] A mounting mechanism 1 5 for mounting the di- 
rectional control valve on the rail 11 is formed on the 
bottom surface of the body 13. The mounting mecha- 
nism 15 has a mounting groove 16 in which the rail 11 
is fitted, and a first and a second recessed portions 17a, 
1 7b in wh ich the flanges 11a. 1 1 b of the rail 1 1 are fitted 
and locked are formed in the laterally opposed groove 
walls of the mounting groove 16. An elastic piece 1 8 that 
defines the depth of the first recessed portion 17a is pro- 
vided on the body portion on the side of the first re- 
cessed portion 17a so as to be elastically shifted when 
abutted on by the flange 11a. A stopper 19 is also pro- 



vided on the body portion on the side of the first re- 
cessed portion so that when the directional control valve 
is joined with the adjacent directional control valve, it 
engages the elastic piece 18 of the adjacent valve to 

5 regulate its shifting. 

[0028] As seen in FIGS. 2, 3A, and 38, the elastic 
piece 13 is mounted in a hollow space 20 formed in one 
(a joint surface) of the sides of the body 1 3. 
[0029] The hollow space 20 is shaped like a rectangle 

10 and formed so that its inner end, which extends to the 
mounting groove 16, overlaps the first recessed portion 
17a, and this inner end is open and is in communication 
with the mounting groove 16. 

[0030] The elastic piece 18 has a mounting portion 
'5 18a that is fixed in the hollow space 20 using a screw 
22 or another appropriate means. The elastic piece 18 
extends from one end of the mounting portion 1 8a so as 
to be elastically formed, and is located on the side of the 
inner end of the hollow space 20 across the first re- 
20 cessed portion 17a. A space 23 into which a stopper 19 
is inserted is formed behind the elastic piece 18, The 
elastic piece 18 is formed of an elastic material such as 
synthetic resin, rubber, or metal. 

[0031] The means for fixing the mounting portion 18a 
2S in the hollow space 20b includes not only the screw 22 
but also adhesion, press -fitting, and locking. 
[0032] In addition, the stopper 1 9 is formed on the side 
of the body that is opposite to the side on which the elas- 
tic portion peace 18 is provided and at a position corre- 
30 spending to the insertion space 23 The stopper is 
formed in such a way as to protrude outward. The stop- 
per 1 9 may be integrated with the body 1 3 or may have 
another part mounted thereon. 

[0033] The directional control valve 10 of this config- 
3S uration is mounted on the rail 1 1 by fitting the first flange 
lla of the rail 11 in the first recessed portion 17a of the 
mounting groove 16, allowing the first flange lla to press 
and shift the elastic piece 18 so that the rail 11 moves 
toward the first recessed portion 17a, and fitting the rail 
40 1 1 in the mounting groove 1 6, as shown in FIG. 4. Then, 
when the raill 1 is moved horizontally toward the second 
recessed portion 17b to allow the second flange lib to 
be fitted in the second recessed portion 17b, the elastic 
piece 1 8 returns to allow the flanges 1 1 a and 1 1 b to keep 
45 the rail 11 fitted in the recessed portions 17a and 17b. 
thereby allowing the directional control valve 10 to be 
mounted on the rail 10. 

[0034] The directional control valve 10 may be re- 
moved from the rail 11 by performing the same opera- 

so lions in the reverse order 

[0035] When a plurality of directional control valves 
are mounted on the rail 11 and adjacent apparatuses 
are coupled together, the stopper of one directional con- 
trol valve 10 is fitted in the insertion space 23 and locked 

55 behind the elastic piece 1 8 of the adjacent valve to reg- 
ulate its shifting, thereby preventing the rail 11 from be- 
ing moved to the first recessed portion 17a side. Con- 
sequently, the directional control valve 10 cannot be re- 
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moved from the rail 11 . This configuration prevents the 
directional control 10 valve from slipping out from the 
rail 1 1 even if a large external force is applied to the valve 
10 via the pipe connected to the output port. 
[0036] To remove one of the assembled directional 
control valves 1 0 from the rail 1 1 . that directional control 
valve may be diseonneeted from the adjacent valves 
and the elastic piece 18 may be released from the stop- 
per 19. 

[0037] FIG. 6 shows a second embodiment of a direc- 
tional control valve 1 0A in which a mounting mechanism 
15 is formed by providing on the bottom surface of the 
body 13a rail fixture 25 formed separately from the body 
13. In the fixture 25, the mounting groove, two recessed* 
portions 17a and 17b, elastic piece 18. and a stopper 
1 9 are provided. 

[0038] The fixture 25 is formed of a material such as 
synthetic resin or metal having a sufficient strength for 
such a fixture, and is mounted on the body using an ap- 
propriate means such as a screw. The form in which the 
mounting mechanism 15 is installed on the fixture 25 is 
substantially the same as the form in which the mounting 
mechanism is directly installed on the body 13 of the 
directional control valve 10. 

[0039] If the fixture 25 is formed of a synthetic resin, 
either the elastic piece 18 or the stopper 19 should be 
integrated with it. 

[0040] Although the above embodiments show the di- 
rectional control valve as an example of a fluid-pressure 
indicating apparatus, this invention is of course applica- 
ble to other fluid-pressure indicating apparatuses such 
as manifolds. 

[0041] As described above, according to this inven- 
tion, when a single fluid-pressure indicating apparatus 
is removed from the rail for maintenance or the like, the 
lock function is canceled to allow this apparatus to be 
jemoyed easily, whereas if adjacent flyid:pressure indi- . 
eating apparatuses are coupled together, the lock func- 
tion is automatically activated to prevent the apparatus- 
es from being removed from the rail. This configuration 
prevents the fluid-pressure indicating apparatus from 
slipping out from the rail even if a large external force is 
applied to the apparatus via a pipe. As a result, this ap- 
paratus can be used over a wide pressure range, and 
can be handled safely and easily during pipe-laying 
york. 



anism comprising an elastic piece that defines the 
depth of the first recessed portion provided on the 
side of the first recessed portion in such a way as 
to be elastically moved when abutted by a rail 

^ flange, and a stopper provided on the side of the 
first recessed portion that engages the elastic piece 
of an adjacent such fluid-pressure indicating appa- 
ratus to control its movement when the apparatus 
is joined with the adjacent fluid-pressure indicating 

^0 apparatus. 

2. A fluid-pressure indicating apparatus as claimed in 
Claim 1 wherein a hollow is formed in one side face 
of the fluid-pressure indicating apparatus, the elas- 

^5 tic piece being mounted in the hollow, and the stop- 
per is provided on the other side face in such a way 
as to protrude outwardly therefrom. 

3. A fluid-pressure indicating apparatus as claimed in 
20 Claim 2 wherein the locking mechanism includes a 

mounting portion that is located in the hollow, 
wherein the elastic piece extends from the mount- 
ing portion so as to be located across the first re- 
cessed portion, and wherein a space for receiving 
25 the stopper of an adjacent such apparatus is pro- 
vided opposite the elastic piece from the first re- 
cessed portion. 

4. A fluid-pressure indicating apparatus as claimed in 
30 any one of Claims 1 to 3 wherein the mounting 

groove, recessed portions, and stopper are directly 
formed in the body of the fluid-pressure indicating 
apparatus and wherein the elastic portion is sepa- 
rately formed and then assembled with these com- 
35 ponents. 

_ _ 5. A fluid-pressure indicating apparatus as-claimed in- 
any one of Claims 1 to 3 wherein the apparatus in- 
cludes a main body and wherein the mounting 

^0 groove, recessed portions, elastic piece, and stop- 
per are provided in a separate rail fixture which is 
mounted on the main body. 

6. A fluid-pressure indicating apparatus as claimed in 
45 Claim 5 wherein the elastic piece and/or the stopper 
is integral with the rail fixture. 



Claims 

so 

1 . A fluid-pressure indicating apparatus that is mount- 
able on a rail which has outwardly extending side 
locking flanges, 

the apparatus comprising a mounting groove 
in which the rail is fitted, first and second recessed 55 
portions in which the locking flanges of a rail are 
fitted and locked formed on the opposed groove 
walls of the mounting groove, and a locking mech- 
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(54) Rail-mounted fluid-pressure indicating apparatus 



(57) A fluid-pressure indicating apparatus 10 in- 
cludes a mounting mechanism which can be simply re- 
moved from a rail 1 1 when the apparatus is used alone 
but which cannot be removed from the rail when the ap- 
paratus IS coupled to adjacent apparatuses. The appa- 
ratus 1 0 includes recessed portions 1 7a and 1 7b formed 
in opposite walls o( a rail mounting groove 1 6. An elastic 



piece 18, which defines the depth of one of the recessed 
portions 1 7a is provided to the side of the recessed por- 
tion 17a in such a way as to be elastically movable. A 
stopper 19 is also provided to the side of the first re- 
cessed portion 17a which engages the elastic piece 18 
of an adjacent fluid-pressure indicating apparatus so as 
to control its movement when the apparatus is coupled 
to the adjacent fluid-pressure indicating apparatus. 
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